Conclusion: Initial symptoms were mucosal bleeding, and fresh frozen plasma (FFP) and tranexamic acid were the most commonly used treatments. We think that prophylactic treatment used for hemophilia patients should be considered as an initial therapeutic option for patients with rare factor deficiencies and a severe clinical course, and for those with a factor deficiency that can lead to severe bleeding.
Introduction rare coagulation deficiencies (rCDs) of childhood are commonly inherited in an autosomal recessive pattern, and include factor I (FI), FII, Fv, FvII, FX, and FXIII deficiency [1, 2] . rCDs, as the term implies, are rarely encountered. A prevalence as high as 1/20,000 was reported in populations with consanguineous marriage; however, the estimated prevalence of rCDs is 1/500,000-1/2,000,000 [1, 2] . Although most rCD patients are asymptomatic, patients present with bruising, and mucosal and dermal bleeding, such as ecchymosis, epistaxis, gingival bleeding, and menorrhagia [1] [2] [3] [4] [5] . In addition, hemarthrosis, hematoma, and central nervous system bleeding may be seen [2, 3] . The frequency and severity of bleeding in rCD patients vary, and are related to the type and level of factor deficiency. While intracerebral hemorrhagia may be mostly seen in FX and FXIII, afibrinogenemia, and FvII deficiency, musculoskeletal bleeding (hemarthrosis and hematoma) more frequently occurs in afibrinogenemia, and FX, FXI, and FXIII deficiency [2, [6] [7] [8] .
There are 2 treatment options for rCDs-on demand and prophylactic. On demand treatment is usually administered to rCD patients by hematologists because of the rare symptoms of bleeding, and generally includes fresh frozen plasma (FFP), epsilon-aminocaproic acid (EACA), tranexamic acid, cryoprecipitate, activated or non-activated prothrombin complex concentrates (aPCC and PCC, respectively), and recombinant factor vIIa [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] . Treatment strategies for rCDs are largely based on the severity and localization of bleeding. Interestingly, EACA or tranexamic acid treatment alone controlled the bleeding in almost 33% of patients with rCDs [1, 2] . As such, the present study aimed to retrospectively evaluate the clinical findings, laboratory data, management, and outcome in 156 Turkish children diagnosed with rCDs during a 10-year period.
Material and Methods
We retrospectively analyzed initial clinical and laboratory findings, management, and outcome data for 156 children with rCDs obtained from 12 pediatric referral centers in Turkey. The Turkish Society of Pediatric Hematology Hemophilia -Thrombosis -Hemostasis subcommittee designed a microsoft Excel-based questionnaire for standardized data collection and sent it to the participating institutions. Ethics Committee approved the study.
All children were diagnosed with an rCD between January 1999 and June 2009. rCDs were diagnosed based on bleeding history, and prolonged prothrombin time (PT) and/or activated partial thromboplastin time (APTT) and low coagulation factor level (FvII, Fv, FX, FXIII, and FXI <40%, and FI <100 mg dl -1 ) [1] [2] [3] [4] . Unfortunately, genetic diagnosis could have been performed in very limited patients.
Patient age, medical history, clinical findings, laboratory data (factors levels), treatment, and prognosis were recorded. Demographic, laboratory, and clinical data were analyzed using descriptive statistics. Patients with the 3 most common rCDs were grouped, as follows, to compare their clinical and laboratory findings: group 1 (FvII deficiency), group 2 (Fv deficiency), and group 3 (FX deficiency). group results were compared using student's t test and the mann-Whitney U test. The level of statistical significance was set at P < 0.05. Statistical analysis was performed using SPSS v.13.0. . Among all the patients, the most common initial finding was epistaxis, followed by ecchymosis, and gingival bleeding.
FvII deficiency was the most common rCD (n = 53 [34%]). median age at the time of diagnosis in the 53 patients (19 girls and 34 boys) with FvII deficiency was 72 months (range: 0.1-180 months). The most frequently observed bleeding symptoms were epistaxis, gingival bleeding, and ecchymosis, and the parental consanguinity and positive family history rates were 24.5% and 20.8%, respectively. molecular diagnosis was performed in only 2 of the 156 patients. FFP and recombinant FvIIa (rFvIIa) were the most common treatment choices in the patients that received on demand treatment; only 1 patient received prophylactic treatment with recombinant FvIIa. The mortality rate was 3.8% (n = 2) and the cause of mortality was intracranial bleeding in both cases. median age at the time of diagnosis was significantly higher in group 1 (72 months) than in group 2 (30 most patients with Fv deficiency present with epistaxis and mucosal bleeding, usually diagnosed before the age of 6 years; however, patients as old as 62 years with intracranial bleeding have been reported [10, 15, 16] . In the present study's patients with Fv deficiency mean age at the time of diagnosis was 3.5 years, and gingival and nose bleeding were the most common types of bleeding. As no recombinant or Fv concentrate products are commercially unavailable, FFP or antifibrinolytic treatment was used in 50% of the present study's patients, as previously reported [2] . menagatti et al. reported the most frequent symptom of bleeding in patients with FX deficiency is epistaxis [17] , and Peyvandi et al. reported that central nervous system bleeding, hematoma, and hemarthrosis are common [2] . It is known that more serious symptoms of bleeding occur in patients with FX deficiency than in those with other rare factor deficiencies [2, 5] . In the present study the most frequently encountered symptom of bleeding was epistaxis, followed by ecchymosis, and hemarthrosis. mean age of the patients at the time of diagnosis was significantly lower in those with FvII deficiency than in the other patients. In accordance with the literature, intramuscular bleeding and hemarthrosis occurred more frequently in the patients with FX deficiency, as compared to those with other factor deficiencies, and significantly more frequent hematoma and hemarthrosis rates compared to FvII deficient group. We observed a significantly higher rate of subconjunctival bleeding, which is a rarely observed form of bleeding, in the patients with FX deficiency than in those with FvII deficiency. In addition, the rate of prophylactic treatment was significantly higher in the patients with FX deficiency than in those with FvII deficiency. High rate of prophylaxis in FX deficiency, diagnosed at young ages with serious bleeding symptoms, is a satisfactory and acceptable approach.
Anemia occurs in 19%-49% and erythrocyte transfusion is required by 10%-20% of patients with rare factor 2 patients died prophylaxis was started to only 1 patient after intracranial bleeding. Patient characteristics according to the type of rCD (FvII, Fv, FX, FI, FXIII, and FXI deficiency) is shown in Table 1 . Comparison of the 3 most common rCDs (FvII, Fv, and FX deficiency; groups 1, 2, and 3, respectively) is shown in Table 2 and the distribution of intracranial bleeding according to the type of rCD is shown in Table 3 .
Discussion
Clinical manifestations of rCDs vary from mild to severe, depending on the type of and level of factor deficiency, and underlying molecular defects [1, 2] . Bleeding in patients with rCDs is generally a rare occurrence. moreover, primarily hematologists follow-up and treat rCD patients, the management of whom is difficult due to limited experience and lack of clear treatment guidelines. Although historically only tranexamic acid and FFP were treatment options available to hematologists, currently, plasma-derived factor concentrates and recombinant factor concentrates are also available [1, 2, [6] [7] [8] [9] [10] [11] [12] .
In countries in which consanguineous marriage is common, such as Iran, Turkey, and India, the frequency of recessively inherited coagulation deficiencies is high and the frequency of inherited deficiencies of fibrinogen, prothrombin, Fv, FvII, Fv+FvIII, FX, and FXIII is 3-7-fold higher in Iran than in Italy and the UK, as reported by Peyvandi et al. [13] , who also reported that FXI deficiency was more frequent in the UK than expected, probably because of its population of Ashkenazi Jews. In the present study FXI deficiency was the least common rCD, as in Iran [13] . Consistent with the literature, the most common initial finding in the present study's patients was epistaxis, followed by ecchymosis and gingival bleeding [1] [2] [3] [4] ; however, the high rate of intracranial bleeding in the patients with FI and FXIII deficiency (26% and 25%, respectively) and menorrhagia as the most frequent type of bleeding (38%) in the patients with FXI deficiency are quite remarkable findings.
The diagnosis of FvII deficiency is often made during childhood, but symptoms of bleeding begin during the neonatal period in those with severe deficiency [9, [11] [12] [13] [14] . mucosal bleeding detected most frequently in our series were in accordance with the pattern reported for FvII deficiency as epistaxis and gingival bleedings. median age at the time of diagnosis was significantly higher in group 1 than in group 3, probably due to factor levels. 20.8% of patients in the present study were treated with FFP; rFvIIa was used in a limited number of patients (15,1%) . Despite and FFP and tranexamic acid were the most commonly used therapeutic options. Difficulty diagnosing these rare factor deficiencies, especially at the molecular level, is a major problem in Turkey. genetic diagnosis was made in only 2 of the present study's patients (both treated at the same center) via correspondence with a center abroad. Thus, diagnosis of all the other patients was based on medical history, symptoms, and coagulation testing; therefore, nationally defining and determining the centers that could perform diagnosis of genetic studies on this issue and providing these centers with financial support seem to be the most probable resolution of this problem. lack of specific treatment guidelines that are agreed upon by the centers is another problem. We observed that episodic treatment was initiated according to the presence of symptoms, whereas prophylaxis was used on a very limited basis even though specific recombinant products for treating the deficiencies were commercially available. We think that the prophylactic treatment we use for hemophilia patients should be considered as an initial therapeutic option for patients with rare factor deficiencies and a severe clinical course, and in those with factor deficiencies that can lead to severe bleeding.
deficiencies [1] . We did not make an inquiry for these parameters in our series. Despite the reports on post-circumcision bleeding in some series as the most frequent diagnostic finding in rare factor deficiencies it was not within the first three bleeding symptoms of our three groups (FvII, Fv, FX deficiencies) [1] . Acharya et al. reported a central nervous system bleeding-related morbidity rate of 9%-22% in patients with rCDs [1] .
In the present study 15% (24/156) of the patients had intracranial bleeding. Whereas intracranial bleeding was not observed in any of the patients with FXII deficiency, 26% (the highest rate) of those with FI deficiency had intracranial bleeding; despite this fact, FI concentrate was administered to only 3 patients while FFP (78%) and tranexamic acid were used more frequently as treatment options. The mortality rate due to intracranial bleeding in the present study was 3% (5/156)-2 of the patients that died had FvII deficiency, 2 had fibrinogen deficiency, and 1 had FX deficiency. Ten of the 19 patients that survived intracranial bleeding were using prophylaxis. Despite the intracranial bleeding, lack of prophylactic treatment including FFP in nearly half of the patients (9/19) makes us think that it is necessary to review our treatment options in these patients.
While bleeding is expected in patients with rare factor deficiencies, the development of thrombus is rarely observed [18] . In the present study 1 patient with FXIII deficiency was hospitalized with the presumptive diagnosis of intracranial bleeding, but was eventually diagnosed as sinovenous thrombosis. The patient was heterozygous for factor v leiden mutation and was treated successfully with low molecular weight heparin [18] . Patients with both Fv and FvIII deficiency are generally diagnosed with mild or moderate mucosal bleeding [2, 19] . Additionally, patients diagnosed with post circumcision bleeding or menorrhagia have been reported [21, 22] . mucosal bleedings were predominant in our 3 cases with Fv-FvIII combined deficiency.
A frequent finding in patients with plasminogen deficiency is conjunctivitis, which can involve the cornea [22, 23] . A pseudomembrane may develop on the gums, ears, and the respiratory tract, in addition to the eyes, and hydrocephalus may accompany the clinical picture [22, 23] . In accordance, the presenting complaint in 2 of the present study's patients was ligneous conjunctivitis, and their ophthalmologic findings recurred and persisted despite intermittent surgical treatment.
In conclusion, in the majority of patients with rare factor deficiencies the initial symptom was mucosal bleeding,
